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Abstract This paper presents the stability analysis of UH-60 helicopter with external store such like chaff/flare
dispenser. An external store can affect the natural frequency of the aircraft and induce the resonance, which
cause the failure of structures. In this paper, therefore, Rayleigh method is used to investigate the resonance
with aircraft and external store, and transmission formula is used to determine the vibration load. Structural
analysis with local modeling method are performed to present the robust design of aircraft with external store.
The ground and flight test are also done to verify the stability of the aircraft.
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[Fig. 1] Location of flare dispenser
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[Fig. 2] Harmonic motion of the support
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[Table 1] Natural frequency of flare dispenser

displacement (inch) natural frequency (Hz)
direction
6.5 1b 254 1b 6.5 1b 254 1b
X 9.87E-5 5.45E-4 314.74 133.93
7.88E-5 1.59E-4 352.30 247.75
Z 1.43E-4 7.84E-4 261.70 111.67
# 12 Aol g2k Beolo] 1G 7 A) Bo]
AR719] FAS | mhE FASANA e 2t (X

20N, 7 SAYP) 9 ol ol ¥
R AL Afolck. EollA] Lhebd vheh o] Z4
WYl Aoz st
3 AR Ab]e] BT W RE(17.19H)9
H AR E(79.32H)0 O3t FTTpek A ko] 2
oI a0ln] olslos ol WL Yol S

rlo

0] WIS B S1e) Az W) Tl
£ 2153kEo] 283 et o] WEHFL Auprow
7] ool AAE Feo] Waplel ols) WAlsk: A

old, MxH FxES F A7 AA FRE= AEH
L 5% ARE 2 Hih Selol Wable] sk A
Zol=L8 ng)  Z=3515(flight vibratory load)x} ~31]01
HhAlSS(flare ejection load)2 2 Us 4= Uk w]3) 2
Sohze W] olno] ARE Zejo] W7 e
W] E&(downwash)olu} 7503 S 22 Rl

1985



S| &atsl=rA) 4133 A5, 2012

o o3 WAk S Mol Ot s1Foln Edof
AL Thpst 2400] uket Edolsh WAk O R <l
s Eello] WA 17} W H sl A7leh 2
FEe Mz 72ES B3 @9 7 pRER
HuE WA MO AxE FxB AgIA B A
s15-2 Atstolof Bk
v AESEL A7) 71 SH)Be 23T ) uags)
A B A BIE FE5] wefsto] u]ge] WE Eeol
A9 ARG RIS EsE AT S HAsh
AESE SIom ARee Tt HBAEA o

3 Yehts o A sl2e 7 29 o] AXkEglch

@f‘

[E 2] Agsiyeol ot Ao AL 85

[Table 2] Maximum transmission load

. maximum .
— weight P maximum
direction | “p) " | ANSISSION | nsmission load (Ib)
X 6.5 1.03 34
254 1.32 129
v 6.5 1.01 33
254 1.01 168
7 6.5 1.03 34
254 1.10 140
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[Table 3] Flare ejection load

conditions value
flare ejection load per payload (Ib) 969
maximum payload per ejection 1~4
transmission rate 1.2

flare ejection load (Ib) 1163 ~4652
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[Fig. 31 Localized modeling of dispenser
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[Table 4] Margin of safety

. yield stress | maximum | margin of
partname | material (ksi) stress (ksi) safety
skin AL7075T6 64 1.047 57.26
intercostal | AL7075T6 64 8.854 6.12
support | AL7075T6 64 29.195 1.19
angle STL4130 150 43.831 2.42
stringers | AL7075T6 64 17.176 2.73
bolt & nut | STEEL 423 5.079 7.33
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[Table 5] Maximum transmission load

direction weight maximum maximum transmission
cctio (Ib) [transmission rate load (Ib)
6.5 1.02 9.02
X
254 1.13 76.67
6.5 1.10 24.97
Y
254 0.99 118.49
. 6.5 1.21 11.88
25.4 1.17 71.04
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